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(54) NOVEL AMLODIPINE CAMSYLATE SALT AND PREPARATION THEREOF 
(57) Abstract: 

PURPOSE: Provided is a preparation method of 
novel' amlodipine camsylate salt, represented by the 
formulaO), which is less toxic and pharmaceutical^ • 
more, stable than the existing amlodipine acid salts. 
The compound is used in a drug composition for the 
treatment of cardiovascular diseases, the product • 
synthesized by the method has excellent physico- 
chemical properties in solubility, and stability while it 
is non-absorbent and has good tablet adherence. 

CONSTITUTION: The synthetic method comprises 

the steps of: dissolving amlodipine alkali salt in methanol and cooling to 10degC.; dissolving either (1S)- 
(+)-camphorsu!fonic acid, (1R)-(-)-10 camphorsulfonic acid or (±)-1 0-camphorsulfonic acid into 
methanol and adding to the above solution slowly; stirring the mixture for 2 hours at room temperature and 
filtering the produced solids; washing with methanol and drying to obtain white solids as the product. 
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(54) ^efl°m <g « 3.$ 



AS* 



•S- t^-S- -tlfl-tt °n v S.^^ ^^eflo]H (amlodipine camsylate) <g % 3.$ afl^HhlH ±2. <$ 

Scl** (lS)-( + )-10-fli (champorsulphonic acid), (lR)-(-)-10-^5 £^ (± HlO-fl. 

i ^$a>4 aV-g-A]^ jflafc -frflflS, « 3 *H **M3 *4 #2W*K <S3°1 -f*rt> 33^ 4Hf7> 
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444 1 



H,CO,C 




COjCH,CH, . Q 3. tigt} 



£ 1 

£<S4 ££4 ^ 

£ 1* €■ *14 fl-gaWS 44 X->d 3 14* 44\« jjola, 

£ 2^ 4*4 ^Sc1«-^«|ol£ 34 X-ti 44S-4 14* 44Mi S°U. 

£ 3-fr £ 434 4s4« fl-aejols <S4 aiH Y44-& 4^4 4^44 <£4 14°14. 

— • — ; flaw!* fl-iMM« 

444 444 43 ... 



4 434 444 4-5.^4 ^4s)l°lJ= (amlodipine camsylate) <g U as] ^s^oll 44 ^£3., ^^l^^S..^- 
44 24 444 321 (lS)-(+)-10-fl£ 4*4 (champorsulphonic acid), 444 44 ClR)-(-)- 

10-fl£ 4£4 444 5.4 (± )-10-fli 4£44 444*1 *H^4 -§-*fl£, 444. 4*<Mj * 4* 444 

■§-21 #4444 ^«oi -f^t> 444 444S*] ls j ai^v oj. sc1 ^ ia-aajois g ^ h4 ^^^h # 

4 2°14. 



444 l 



H 3 CO,C 




COjCH,CH 3 . gsiif*l 
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w$ 2 



.#*H 3 



Sr«W 5 




■#7] SWQ 22. QS-Z)^ 3-ofll-5-^]l-2-(2-ol-°liLo11^Al-T 3 (|^)-4-(2-#SS5i) , d)-6-^l 

-l,4-tq*}o)HS-3,5-^^^ ^ns^aflolEo^ «g«v^ o.S, MH^ #71 7> #-§-«}£• *HS *r#*fl (ca 
lcium- channel blocker)^ f^f 1 , Jl^tf * -§-1^ -43^»> B 1^ 2£ t#?fl *lfi°fl f-«°ltK 



&±3.m *§^€ ^^-S.^, «fl'# #<H titffl «MHolE ^oje, 



#IS 3* -B-e] ^7l^Efl (free form)?! S°l 3"§-«W Jf^ S b iH 
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tll^Sf l^it^Jl a)|95-6710:Mfe °la|# 3-3 °fl +tf5?7l «|-g-7>*« ^ o] (l) Jf^g * 

*H£; (2) #3^; (3) (4) 34 ^ 7>M4 £ft ifl 7>*1 «-e^43 7)£-§- **aW 

4 Urtfji 7l#'*U 5£4. 



44*1 -*7i 3£t!- *}*7i-Sf- t}^ft -¥-3*1 ^Efl# a.oi7] 4«<4 £44tI1 4*W3 

4^^*>7m *3L<**\ °]« llli£S ^444 -g-oj-SH ft* »' 4*-l4 ^7)$ 7}^3\ iJftftft 

f]$$S. A7\A S-^f- Ajft7f<§ft 434*1 7fl^H)^ ^ul Sift 4J3°14. <g ofls, 7\%-*\^^ 

<$*)nH «§sfls *H5ja &ft *al|«>lS 2:4s. -g-*i):£te £0.4 <^<y ^ .§-oj> ifloflAi ft*fls]ft ft^o] £j 
ft 305. #3 #4. nft*'tfst|5ft* ^7lth aft f-34«)-a| ^Ai?]^ s^lts^ 0.3. *]-8-7>*# #43 

<g ^EfiS ^2:*>7l7> -§-0]§>7-l &ft £Sol 534. 



o]e1t> ft*^* ^-4*>7l 344 t||*<!^>«|*jl *f|95-7228:£.°flft £ft -frtflS* 7>*|*M£ -f<r4 £3^* 
44^flft ^7}^i£ *W ^£vflo]H ^ (ols} 'afl^eilolH « .(besylate)'°14 «M)fl-)<>l alHsH fltj.. av 7 | ov 
sLz)# b^MB <g ft $£t)^ <*°fl «l«fl cH^s] #33. ^.ojsL 

4.Hft ft^4 ^14^3 444 2^-1- #ft <k v 33 #4. 334, 
aWMB 'Sft ° D v iM^ *|£*ttoW 4*1143 «l-8-7Hf**<>l**'frf|-*H* 4ft7}<g-§- ^4 

'ft 4°1 4\d 4^°1 &ft 44#°J *M -S^*V-g- A>^-*>71 nfl^ofl a op^ofl ft*^} 47l5H 44. 



°H €■ tt'S^** 47l ft^** «fl^^7l 44<^ SW. ^ft4 (benzene sulfonic acidW «1"S>^ 

alH^ s-Ajo] £ft ig£ >gftA). (champhor sulfonic acid)"-£ °l-§-4°} 4 A 3°1 ^A 1 ^ 4*04-3.0.3. *l-8-7>^^ <* 
^ #al^aj a7j* -f^Ai?]i=. Ai^tb 1=8^ a>«.7}«°1 tfsci^ 5g^2)]°m Xla«-i.sH 

*^^7>«-g-^*feSoitf; 

Aj- 7 1 S-^-l- ^*}7l fl*H. £ ^-fr ^-^! A 4ft^-°H «1H^ ^ft ^3E. -iftti:* °o V S.nl^ 

51 Alfl^ AV^7V«sl 42^4 ^l^t>4. 

4*£i £ u J-^ft -8-71 ^stjfl fl^an°ls *>^- ti* l^-Tfl *}s* '^|* 

t>4. 

°l*hft «1«4. . .. 

ft ^ft ^^1 -MftAVofl Bl§H a lH3 =-^o] ^ft fl3L ^ftAV^. ol-g-rKr tfst|«i| AJ^^V A>»7>«S1 4 

ft^S]^2:l3-^ft 
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1) #3.=)«* -fr7l-8-i»H -g-*M7U SJ^l^lfe 

2) QS. 1£$Sr -R-71-m -§-aflAl?J * a^ 7 i ^ojjol ^7f§H #7)1; « 

# aflS^lH tf3.tUfiSl '^7>«3-8- 22} tfSt^ vfl«| ^ 7 }*H *|a*W4 

22] *i*R? ?7>*M *«2:€4. 

-*7l ^la^-g- #7j]^S *M)*1 gtg^. #7fl 1 «S] lfrg-q'lfl flS4**J JL-ir^^S #^l*>7l 

«H 3 vfl^l 60 4-§-^ 3°1 «>*^«|-a, 10 tflX| 30 4**1* S°l 33- 4<?M*l-4. 

#31 2s] #«hi 3si (is)-(+)-io-^i -a^-a-, shh 4^ (iR)-(->-io-fli -a^-a $ 

*H 5*j (± )-io-fla <S€<t** 41H44. #7i <a£-ae tfs4*«* 31*fl o.i 

ifl*l 5.0 'W. 4* «>^S)-7flfe 1.0 »fl*l 1.3 tf* A}** ^ aln}. 

#7)1 1 * 2S) -S-71-g-nfl^ dig*, ofl^^., ojiii^l £ ^ «»M£^5*«>1 4-8-* ^ 5d4. . 

#7)1 321 4H?-7}<83 <|^,g. 4^3*>7flfe-10 vfl^l 50-C -frS^floH. ^ 4#3*>7flfe 0 iflsq 25-C -PrS. 



3. 
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5 




°r\d «M ***** 4-§-*M 44^1 sife£*)]3-§- ^-4*>7l *I*H fl* *£tH «ltH OA 
£ fl£ 4d*Q*M 4-§-*r£4 °1» fl*W. -S- Itl*)** Registry of Toxic Effets of Chemical Substa 

nces (RTECS) Data *r3-°fl 44\+ *€-£4 *£4H tj|$ 31°14* «1 jE*H n l^-i tr>7l 5 1 
"A 4eM£4 



rs. i] 











♦I 








LD 50 890 ;t£/kg 


AIHAAP 23,95, 1962 ' 






LD L0 10 g/kg 


JPETAB84,358,1945 


At 1 


sit . 


LD 50 7 5 mg/kg 


TXAPA921,315,1972 


(lS)-( + )-10-5gS £££ 






LD 50 2502 mg/kg 


PHARAT1, 150,1946 


(±)-l0-5gi-a€-t>. 






LD 50 > 316 mg/kg 


EESADV6,149,1982 


#. LD 50 : 50% SW^LDu : M±. 3^1. 



SL H 44\J 4«t a l* LD 50 ^ ^ofi tfiti-a^S «H3-7> Si 6 ! ^l^ 1 ?] ^late <Hs|-f4 71^ 

°fl 1M 45. 4fe<iM 3*11 «-fr*te al-^-S *8^Hr 

o>id n *}J|S3E 5ife * 4-8-* ^Hf* 431-§- S^-o] 

*r$4 • ' 



l * £ 2 NMR.^5.3 £3-§- f-«W n ^» AS. S?-°]4£3. 

3*3, £ sre* *3 #3.3* fl-aa««>is -a-s.^*o.s 3-b -93- a* *ia-§- ^o* 

EDS. A>^-1 ^ Jflt^. 



^^°flfe Ji* Al~g-*Ffe #^^1, *#*||, 1^1, ^afl, ^*fl^, 7t|««^^ -f 2) 2]7^^ £ - A]-^.S>- 

4 ©l^a) is] ^^#°11 ^<H£ *>4 o]^voi jf.t&4 oflf. t^, ^£5.^, f-^ 41 
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<H 2:*)]44. a* ttUt b l*H 0>ntj|* ^ZjolE, ^3 o-^s.^ Af-g^E}. ^^S- o]^ Ql]^ ^ 

s.^ -Ml. ^13*11 f-«>i ^sjfe-tfl ±*i a>^-£]^ #, 51^1= 444 o)s)o| 7 > 

*1 £**ll, 34*. u oHM), ^»(| f-ol ^'544:43? 3tr4|*H^ 154 ^* 

4^**11, 44*i -Ml. 4*7} £^44. 4<r^-§-*, «*tt-*st =3.*«*h1*. f2H«*§ 

£^4 4* °fl!*3H£4 ^A> 7>^V <>te«U f-4 4*€ ^ sft4. 4**1 71 

*Ste (witepsol), "laai, B£ (Tween) 61, 44£4, 4- s r-44, #4*34144 -fo] a>^-^ ^ ^4. 



44-tj 14 45.44 .fl-S^MS <a<3l -frs-g-^* 1.0 ~ 10.0 mg/kg^U, 4*4*M3.fe 5.0 ~ 8.0 iDg/kg44, 4* 

44,£1^*^HW 3^ 4*4 -£<344. . . 

4. «M * 4^* «M*He * W4 ifl^-o] *} 7 ] ^aH°11 4^4fc 3* 444. 

4-S-44 .<§7l 12.25 g (0.03 mol)* *4* 50 mH **flAl4ji 4*<a»* 10*05. ^44314. (iS)-(+)-10-<g 
£ ^#4 7.8 g (0.336 mol)* *4* 19.5 mH -fr*l|4tl -#7] £3.4 4 4-§-«W 444 $7}4S*4. °1 £4* 

* 4**4 2*14 ^.o> ja^V * <^4'jl*t- 444^1, d)1^-# 25 mis 4^44 4* 4^4 S*44 

* 16.7 g (^#: 86.'8%)* ££4. 

m.p: 198*C - 202"C . 

1 H-NMR(300MHz, DMSO-d 6 )fi (ppm): 8.42(s, 1H), 7.82(br, 3H), 7.35~7.13(m, 4H, ArH), 5.30(s, 1H), 
4.73~4.55(d.d., 2H), 3.96(q, 2H), 3.65(m, 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m, 2H), 2.90~2.35(d.d., 
2H), 2.70(m, 1H), 2.31(s, 3H), 2.28~2.21(m, 1H), 1.95-1. 77(m, 3H), 1.27(m, 2H), 1.26(t, 3H), 1.05(s, 
3H), p,74(s, 3H) : ' . 

< 44* 2> 4.3.44 44*4£ 34 *2l 

4^.44 "§4 12.25 g (0.03 mol)**4* 50 in£* W>]9)5L 4*°->l* 10*CS ^44314. ClR)'-(-)-10-4 
£ 4£4 7.8 g (0.336 mol)* "114* 19.5 mHl -8-*H44 a> ? 1 4*** aH*1 ^7>4*S4- 44 *3aH 14 
^44 fl* £*44# 15.4 g (^*:- 80%)* »4. 

m.p: 198TC 204T: 

1 H-NMR(300MHz, DMSO-d 5 >fi (ppm): 8.42(s, 1H), 7.82(br, 3H), 7.35~7.13(m, 4H, ArH), 5.30(s, 1H), 
4.73~4.55(d.d., 2H), 3.96(q, 2H), 3.65(m, 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m, 2H), 2.90~-2.35(d.d., . 
2H), 2.70(m, 1H), 2.31(s, 3H), 2.28~2.21(m, 1H), 1.95-1. 77(m, 3H), 1.27(m, 2E)", 1.26(t, 3H), 1.05(s, 
3H), 0.74(s, 3H) - ' 

< -^aH 3> ov^tq^ ^^sflolE <*°) 

°^S.^ <§?} 12.25 g (0.03 mol)* °t]4* 50mH *«)1a1?1ji ioTCS ^4a]^4.' (±)-i0-fli 

& 7.8 g (0.336 mol)* °114* 19.5 m£°fl -8-*8*lfl ^ A J-7l S>*^°11 a^s] 37>4&4. A o v 7l ^aH) 14 ^«a^- 
^* S 7 ^ 5*114^* 16 g (^*: 83.2%)* 2224 

m.p: 1981: - 204*C 
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1 H-NMR(300MHz, DMSO-d 6 )6 (ppm): 8.42(s, 1H), 7.82(br, 3H), 7.35~7.13(m, 4H, ArH), 5.30(s, 1H), 
4.73-4. 55(d.d., 2H), 3.96(q, 2H), 3.65(m, 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m, 2H), 2.90~2.35(d.d., 
2H), 2.70(m, 1H), 2.31(s, 3H), 2.28~2.21(m, 1H),' 1.95~1.77(m, 3H), 1.27(m, 2H), 1.26(t, 3H), 1.05(s, 
3H), 0.74(s, 3H) 

< -y^<4| l> -8-aflJE. 

■a«V^^S pH 1 4*1 7.5°M i ng/mf o]^s) 1^3 pH (7.4H ^34^ pH# -g-.^-g- ^ 

'^4fe <$<>] 4^344. °H 44 4*1 ^Hl 4*1 3°fl4 allS^ £ °V£cl# ^.eWE ^-sfl£4 

£4*1 pH» ^*j4°} 7}£2) #3.r]# ufl*Nl°lS <* (tfit^ ^$\^JL *)195-7228Jl)4 alJ2434: 

^■313 -g^-fr tfl44*H ^4 41H 44 44°} 4tg-§-g. f^ofl ^71 -&°Jj-|. oB 

*ll 3S.°>Sae1-^S §-^*H 43.^4 <§7l (free base)-!- ?l§o.S -g-«fl^l ^844 "7^43 °- 4 n 14* 
4?1 a 2<>fl 44434. 



[a 2] 



D 




£JW PH 




1.398 


6.2 


^n.isi #3.3 « ^-a^ojE (s) 


1.225 


6.0 


*)*H 22) fl-g^OlE (R) 


1.250 


6.2 



14, & 2°n 44\+ 44 £°i # 4344 a-s^ms o. 7ltsj oj-^d^ m-aanois ^ 5 

JH*] pH^r 71^1 *)£4 7}^14 -S-^M^.-fe- a? «<H*1 44-1- ia°^safc3l. ^4^ "&3.4« 44 
«H°l£ 4 (M.W = 641.18)4 4^4^ afl^eflol e 4 ( M .W = 559.06) *}°)2\ 40H 7l°]*H -g-«fl£7> 



< -a^M 2> 434 

' 443 444* ai^^ n, 5L*i-#nsn 43^* 3*11 $ 4h*h ^ ir.2.4 44, -g^ 4°iws) ^4 4 

^^■S: *r4 '^*MM ^-8-44. °H 44 4?1 4J*H 1 S 2«M Tflaa 4s£)4 a]^- Tg^-ofl 4 

€ 434-i- 43*W 7)#4 4s4* nfl<aaiM£ ^4 aiH45J4. 

t 1 ^^ 44s] 44*-§- 5513, tH7l (4 50*)«H £44 *1 l^r, 2^, 3^ « 4^ "JM 4*j#ls] 

27] sH cfltv 44-§-§- 3*H H3.4£^4S|5. ^^44 ^^45^^^, =l «4# 47l s. 3°fl 44^534. 



fa 3] 



03 
D 


^7] 


if 


2f 


3f 


4? 


»]]^^]0lH 


1 


0.992 


0.996 


0.993 


0.993 




1 


1 


0.998 


1 


1 


^H2sl°^ti« fl-a^oiE (r) 


1 


1 


1 


1.002 


1 



a 14, & 3°)1 44>+ 44 1°1 *<4 ^tq^ ^atloiE <g o. 4 ^ g-«fl^4 &ji °>^47fl e^H 



< 3> 4*^^ 
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4*)1 44°1 44 :a*04MI«M 34"4 7Hr4*H 5 443 4*W Htf q+q ^ sle.2.3. 

4^4 «]££4 fl* 4^4 3H 44344. °H1 42} 4 .413 4^.34 ^<£$}o}R<*°) h]* 

£<S4 *}>8*M 7)£$ 43.44 >*/tf«MH «§4 «la444. 

4*fl*l o.S, 4^4 443 fl* 75% -tftfi^S. s}^ *IM 24*14 ic#A}^l ;§ °. sq. 95% ^tfl^s. 43 30Z<^^\ 

314 34°fl 443 444 <Hi*H ^4StS-4. ^ 14# 4?1 a 4°fl 44^534. 





£7]^# (%) 


75%, 37EH!* 4^(%) 


95%, 301:3*1* ^£ (%) 




0.05 


0.05 


0.15 


13 tfsclfl fl^aiM* (S) 


0,05 


0.05 


0.15 


2^1 (R) 


0.05 


0.05 


0.15 



zl 14, au«fl 444 44 4°1 * 413 43-34 fl<ti«HH 14 7143 43.34 ^eHs s.^ 0^4^ 
45. *443 44 3*4^ 1 14 4 0 J434. 



< ^oii 4 > 3*13 Mia 44^ ' 

4 413 43-34 fl-fia^is 13 44^4 343 4334 3143MH 14 *lH4Si4. 

1^4 qtktt 4*14a ^195-7228^011 °)H£ 34 £H«MI Jgaflt- 44°1 #*I|4*M 344 41 

* °!14*-§- 444°} 444 * ^ 94 IWs 434°3 ^«84£4. °1343 $4 44^ (plotting) 4 

* 4^€ 413 71433.43 3 144 a 5«* 44^£4. 



[S.5] 















H 




AVG. 


S.D 


AVG. 


S.D 


AVG. 


S.D 


50 


32.9 


5.6 


33.0 


8.2 


1.00 


0.08 


100 


60.6 


2.5 


60.6 


9.1 


0.99 


0.11 


150 


102.7 


15.7 


101.1 


14.6 


0.99 


0.01 


220 


183.8 


1.1 


177.1 


2.1 


0.96 


0.01 


250 


235.1 


5.3 


234.8 ' 


13.3 


1.00 


0.03 


300 


242.7 


2.6 


235.4 • 


1.4 


0.97 


0.02 



=l 14, 3. 5°1l 444 44 43 4 413 4334 ^3)33 14 343 4334 fl-a^ois <*4 414 
■¥■4** 44^3*1 4^4444x1 s-^i. 7 >^* 4<d434(£ 3). 



i-tgfil i4 • 

434 44 43, 4 413 *I124> V 1H 34 4334 fl4l3M£ 14 4*143 *113 ^3t«j 344 1 
34 447><§A£4 1444 4443 *12:34 4334 «D4eIM3. 1°fl 343 344 433 44 «83L * 
€•4* 4^^4 «il^2ll 0 lH ^4 ^°J4 #b144^ 7l§4 ^4^l7lss. 44 14^1 14 4 

4^ a^#a-H 444711 444 ^514. . 

(57) -^43 "flfl 

^441. 
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2. 



2 




H 3 CO J C Vr > N ^CP J CH,CH3 



3: ■ . 

*)) 2*J-°fl jflo^, ?»i ££<iH §|-7l 3^ (lS)-( + )-10-^a *>7l 4^ (lR)-r-W(J-fl 

3 




H0 3 S . O 



S0 3 H 
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.sw 5 




»1 2M Si S>-S-^ ^ 3 ifl^l 60 ^ «.s XliU-'S. 
5. 

*)1 Sa«H^, flS. #3.3 «H*I 0.1 MM 5.0 $*>3 o.S afla^U. 

* 2%oil 5fl°H. shg-oi -io 5CC 

3?* 8. 
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i ft 6 e I I I 

1 ' 1 7 1 1 ' 1 




- 12 - 




- 13 - 



*§-7^*\ ^-2002-0076561 



£^3 













0 S3 100 150 2DO 25D 3X 



V 
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